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Western IndiaAcute gastroenteritis or infectious diarrhoea is one of the most
common diseases affecting children less than 5 years of age and
leads to signiﬁcant morbidity and mortality worldwide, especially
in developing countries.1 Recent studies have revealed that on
average up to 40% of diarrhoea cases are of unknown aetiology.2,3
Salivirus (SalV), also known as klassevirus, a member of the genus
Salivirus in the family Picornaviridae,4 was a relatively recent
discovery in stool samples of children with gastroenteritis in the
USA in the year 2009.5
SalV has been found in faecal samples from patients with
gastroenteritis in various countries, with a frequency ranging from
0.1% to 8.7%.6,7 The occurrence of a second type of SalV, A2, was
reported after this was detected in sewage samples in Thailand in
2012.8 Although there are reports suggesting gastroenteritis in
infants caused by SalV,9 as well as its actual prevalence in infants
and children, the epidemiology of the virus and its pathogenesis
remain unclear.
SalV was detected in 16 samples from the community and nine
samples from hospitals, in a multicentre study in Vellore, South
India during the years 2005–2006, demonstrating klassevirus
infection and replication in humans.10 There appears to have been
no further report of SalV detection in India.
During an ongoing study by the National Rotavirus Surveillance
Network (NRSN) supported by the Indian Council of Medical
Research (ICMR), two clinical recruitment sites located in Belagavi
(an urban region in Karnataka) and Karad (a rural region in
Maharashtra) in western India were investigated to estimate the
presence of SalV in children 0–59 months of age hospitalized with
diarrhoea as a primary cause of illness. The investigation took place
between January and December 2014.
A total of 468 faecal samples were collected along with clinical
and demographic information, after written informed consent/
assent was obtained and following institutional ethics committee
approval at the respective clinical recruitment sites and RMRC,
ICMR, Belagavi, Karnataka, India. Faecal samples were suspended
to 30% in phosphate-buffered saline (PBS), and viral RNA was
extracted using a QIAamp Viral RNA Mini Kit (Qiagen Sciences,
Valencia CA, USA). RNA was then converted to complementary
DNA (cDNA) using a reverse transcription (RT) kit (Applied
Biosystems, Foster City, CA, USA) and random primers (Appliedhttp://dx.doi.org/10.1016/j.ijid.2016.09.015
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license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Biosystems); the manufacturer’s instructions and conditions were
followed. Further, cDNA was ampliﬁed using speciﬁc SalV primers
(SalV_Vp1_50-CCCCRTCAACTTCCAGCAAA-30, SalV_Vp1R_50-ACAC-
GAACGATRGAGGTGCT-30; SalV_3D_50- GAGGGCACCGACCTG-
GATGC -30, SalV_3DR_ 50-TGGTTGATGAGAGAACCAAG-30), which
amplify a 482-bp fragment of viral protein 1 (VP1) and a 439-bp
fragment of the 3D region, respectively.11 Amplicons underwent
cycle sequencing (Applied Biosystems). Phylogenetic analysis was
performed using Molecular Evolutionary Genetics Analysis
(MEGA) software version 6.0 (http://www.megasoftware.net/
mega.php). Sequences obtained in the present study were
deposited in GenBank (3D: KU870454, KU872014– KU872017,
and KU872023; VP1: KU872018–KU872022 and KU872024).
Of the 468 samples tested, six (1.2%) were positive for SalV: two
of 211 (0.9%) from Belagavi and four of 257 (1.5%) from Karad. The
age of the children who tested positive ranged between 1 and
39 months (median 8.5 months). Positivity was observed during
June to September. In addition to diarrhoea (3 episodes/24 h),
fever was reported in ﬁve patients and vomiting in one patient (2–4
times/24 h). While some dehydration was reported in two patients,
the other four did not show signs of dehydration. The average
duration of hospitalization was 4 days. Two patients received
intravenous treatment along with oral therapy and the other four
received oral treatment only. All patients recovered completely.
The 3D region of SalV sequences shared 98–99% sequence
identity with SalV-A1 GenBank isolates KT240115 (Salivirus A1
Hungary) and KT182636 (Salivirus SZ1 A1, China) and 95–98%
sequence identity with SalV-A2 GenBank isolates KP247440
(Salivirus A Germany) and KM023140 (Salivirus – FHB China).
The VP1 position of the SalV sequences shared 98% identity with
SalV-A1 GenBank isolate KP247443 (Salivirus A1 Germany) and
100% identity with SalV-A2 GenBank isolate JQ898343 (Salivirus
A2 Thailand) (Figure 1). The sequence results suggested circulation
of both known types, i.e., SalV-A1 and SalV-A2.
All faecal samples included in the study were negative for other
enteric viruses, including rotavirus, norovirus, astrovirus, sapo-
virus, adenovirus, human parechovirus, aichivirus, enterovirus,
and human bocavirus, as well as pathogenic Escherichia coli,
Salmonella spp, Shigella spp, and Vibrio spp.
In the absence of other commonly known pathogens, the
present study identiﬁed SalV as possibly the sole aetiological agent
in six cases of paediatric diarrhoea. Although the study was limited
in size and scope and did not include healthy controls, it
demonstrated the circulation of both known types of SalV (SalV-
A1 and SalV-A2) in western India for the ﬁrst time. This report of
SalV-A2 in rural India, a virus that has previously been detected in
sewage samples,8 warrants further studies to understand the
public health implications. The emergence of new pathogens and
new infections in a rapidly changing global environment is a
concern, and with new vaccines being introduced into the
universal immunization programme in India, there is a need toociety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
Figure 1. Phylogenetic analysis of the nucleotide sequences based on the 3D region (a) and viral protein 1 (VP1) (b) of SalV strains detected in western India. Strains detected
in the present study from Jawaharlal Nehru Medical College (JNMC) (urban region) are marked with ﬁlled triangles and those from Krishna Institute of Medical Sciences
(KIMS) (rural region) are marked with ﬁlled circles. The scale indicates the genetic distance.
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aetiological agents like SalV.
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